The eating disorder anorexia nervosa (AN) is associated with high anxiety. The brain mechanisms that drive those behaviors are unknown. In this study we wanted to test whether brain white matter (WM) integrity is altered in AN, and related to heightened anxiety. Sixteen adult women with AN (mean age 24 ± 7 years) and 17 healthy control women (CW, mean age 25 ± 4 years) underwent diffusion tensor imaging (DTI) of the brain. The DTI brain images were used to calculate the fractional anisotropy (FA) of WM tracts, which is a measure for WM integrity. AN individuals compared to CW showed clusters of significantly reduced FA (p b 0.05, corrected) in the bilateral fimbria-fornix and the fronto-occipital fasciculus, as well as the posterior cingulum WM. In the AN group, Harm Avoidance was predicted by FA in the left and right fimbria-fornix. Those findings were not due to WM volume deficits in AN. This study indicates that WM integrity is abnormal in AN in limbic and association pathways, which could contribute to disturbed feeding, emotion processing and body perception in AN. The prediction of Harm Avoidance in AN by fimbria-fornix WM integrity suggests that this pathway may be mechanistically involved in high anxiety in AN.
Introduction
The eating disorder (ED) anorexia nervosa (AN) is a severe psychiatric disorder associated with self-driven food refusal and emaciation, altered body perception and preoccupations with weight and shape (American Psychiatric Association, 2000) . Heightened anxiety, such as high Harm Avoidance and Trait Anxiety, is common in AN, and has been associated with prolonged illness (Bulik et al., 2000; Klump et al., 2004) .
The underlying pathophysiology of AN core behaviors or high anxiety is largely unknown. Brain imaging studies in the past identified grey (GM) and white matter (WM) volume abnormalities in youth and adults ill with AN (Katzman and Colangelo, 1996; Swayze et al., 2003) , and a recent study in adult AN showed specifically decreased GM in the anterior cingulate cortex, frontal operculum, temporo-parietal cortex and the precuneus (Joos et al., 2010) . That study furthermore suggested that parietal cortex GM volume could be related to drive for thinness in AN. AN has also been associated with abnormal neurotransmitter availability (Kaye et al., 2009 ), but the relationship between neurobiology and illness behavior remains incompletely understood. While we are just beginning to identify functionally related brain structures that are important for AN, the visual presentation of anxiety-provoking food items has consistently activated multiple brain regions in AN more than in controls, including frontal, parietal, temporal and occipital cortex (Nozoe et al., 1995; Ellison et al., 1998; Naruo et al., 2000; Gordon et al., 2001; Seeger et al., 2002; Uher et al., 2004) , suggesting those regions to be a correlate for heightened vigilance and fear response. The presentation of tasks that tested the response of AN subjects to their own or schematic body images showed a more complex picture, with increased activation of frontal, parietal and occipital brain regions in one study (Wagner et al., 2003) , but reduced parietal activation in AN subjects when viewing their own compared with someone else's body (Sachdev et al., 2008) , and reduced brain response in the parietal cortex in response to body shape drawings. The insula, which processes taste as well as other sensory input, showed increased activation in AN subjects to "thin" stimuli, but reduced activation to "fat" valence in an emotional Stroop task, as well as reduced activation in recovered AN to sucrose solution compared to Psychiatry Research: Neuroimaging 192 (2011) 109-116 
